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(54),PROJECTION DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To provide a . projection type display device capable of 
realizing display where brightness is prioritized or display where color 
reproducibility is prioritized by one device. 
CONSTITUTION; A light source part 1 can be attached to/detached 
from a projection display device main body 7 provided with 1st optical 
elements DM1 to DM4 performing the color separation or synthesis of 
light source light, liquid crystal panel unit parts P1 to P3 performing 
the modulation of light intensity or the modulation of light phase, and a fj 
projection optical element 3 projecting each color light to a screen. 
Therefore, the light source part suitable to use purpose can be easily 
combined. Since a 2nd optic alelement DF whose spectral 
characteristic is different in accordance with wavelength is installed In 
the device main body 7 or the light source part 1, the spectrum of the 
light source light is changed and color purity is improved. 
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(54) [Title of the Invention] PROJECTION DISPLAY DEVICE 

(57) [Abstract] 

(Purpose) The purpose of the present invention is to 
provide a projection display device that can achieve a 
display that gives importance to brightness and a display 
that gives importance to color reproducibility. 

[Construction] A light source 1 is mounted, in removable 
manner, onto a projection display device main body having 
first optical elements DM1 to DM4 for separating and 
synthesizing the color of light-source light, liquid crystal 
panel units PI to P7 for performing optical intensity 
modulation or optical phase modulation, and projection 
optical elements 3 and 11 to 13 for projecting light of 
different colors onto a screen. Therefore, it becomes 



possible to mount the light source suitable for the usage 
purpose on the projection display device. Further, since a 
second optical element DF whose spectral characteristic 
varies according to a wavelength is further provided in the 
projection display device main body 1 or the light source 1, 
the spectrum of the light-source light can be changed, so 
that the color purity is increased. 



(Claims] 

[Claim 1] A projection display device comprising: 

a projection display device main body having first 
optical elements (DM1 to DM4) for performing color 
separation for light-source light, liquid-crystal-panel 
units (PI to P7) for performing optical-intensity modulation 
or optical-phase modulation, and projection optical elements 
(3 and 11 to 13) for projecting light of different colors 

onto a screen, and 

a light source (1) that is mounted, in removable manner, 
on the projection display device main body (7) . 
[Claim 2] A projection display device according to Claim 1, 
wherein 

the light source (1) has a plurality of lamps of 
different types or different amounts of electrical power, 
(Claim 3] A projection display device according to Claim 1 
or Claim 2, wherein. 

the projection display device main body (7) or the 
light source (1) further comprises a second optical element 
(DF) whose spectral transmittance varies according to a 
wavelength. 

(Claim 4] A projection display device according to Claim 3, 
wherein 

the second optical element (DF) has a spectral 
characteristic so as to remove light in a band from about 
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490 to 510 nm or light in a band from about 570 to 600 nm, 
or a spectral characteristic so as to remove light in a band 
from about 490 to 510 nm and light in a band from about 570 
to 600 nm. 

[Claim 5] A projection display device according to Claim 3 
or Claim 4, wherein 

the projection display device main body (7) or the 
light source (1) has a mechanism for inserting and removing 
the second optical element (DF) into and from an optical 
path. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicable Field] The present invention relates 
to a projection display device used for producing a video 
display, a large-screen display, and so forth. 
[0002] Recently, the purpose of using a display device has 
been diversifying in the field of image processing or the 

* 

like. Therefore, there has been a demand for a display 
device that can achieve the most suitable color purity, 
color balance, illuminance, and so forth, according to the 
usage purpose. 
[0003] 

{Description of the Related Arts] Fig. 12 shows the 
configuration of a known projection display device and Fig. 

* 

13 shows the spectral transmittance of dichroic mirrors DM1 



to DM4. 

[0004] As shown in Fig. 12, white color light is emitted 
from a light source 1, and a UV/IR cut filter 2 removes 
ultra-violet light and infra-red light from the white color 
light. Then, a dichroic mirror DM1 with spectral 
transmittance shown in Fig. 13(a) allows light in blue color 
spectral band B to pass therethrough and reflects light in a 
green-to-red spectral color band. In general, a halogen 
lamp, a metal halide lamp, and so forth, are used as the 
light source, and a dichroic prism or the like, other than 
the dichroic mirrors, is used as a color separation and 
color synthesis optical element. 

(0005] The optical path of the light in the blue spectral 
color band that passed through the dichroic mirror DM1 is 
bent at an angle of 90 degrees by a total-reflection mirror 
Ml. Then, the light in the blue spectral color band is made 
incident on a liquid crystal panel PI via a condensing lens 
LI and modulated according to an input signal. The 
modulated light is made incident on a dichroic mirror DM3 
with spectral transmittance shown in Fig. 13{c). As shown 
in this drawing, the dichroic mirror DM3 allows light other 
than that in a red spectral color band to pass therethrough. 
Therefore, the modulated light in the blue spectral color 
band is allowed to pass through the dichroic mirror DM3 and 
made incident on a dichroic mirror DM4 with spectral 



transmittance shown in Fig. 13(d). As shown in Fig. 13(d), 
since the dichroic mirror DM4 reflects light other than that 
in a green spectral color band, the light in the blue 
spectral color band is reflected by the dichroic mirror DM4. 
Subsequently, the optical path of the light in the blue 
spectral color band is bent at an angle of 90 degrees, 
whereby the light is made incident on a projection lens 3. 
[0006] The light in the green- to-red spectral color band 
that was reflected and had its optical path bent at an angle 
of 90 degrees by the dichroic mirror DM1 is made incident on 
a dichroic mirror DM2 with spectral transmittance shown in 
Fig. 13(b). As shown in this drawing, the dichroic mirror 
DM2 reflects light in red spectral color band R, whereby the 
light in the red spectral color band is reflected and had 
its optical path bent at an angle of 90 degrees. Then, the 
light in the red spectral color band is made incident on a 
liquid crystal panel P2 via a condensing lens L2 and 
modulated according to an input signal. The modulated light 
in the red spectral color band is made incident on the 

■ 

dichroic mirror DM3. Since the dichroic mirror DM3 has 
spectral transmittance for reflecting the light in red 
spectral color band, it reflects the light in the red 
spectral color band and bends its optical path at an angle 
of 90 degrees, so that the light is made incident on a 
dichroic mirror DM4. Since the dichroic mirror DM4 reflects 



light other than that in the green spectral color band, it 
reflects the light in the red spectral color band and bends 
its optical path at an angle of 90 degrees, so that the 
light is made incident on the projection lens 3, 
[0007] The light in the green spectral color band that 
passed through the dichroic mirror DM2 is made incident on a 
liquid crystal panel P3 via a condensing lens L3 and 
modulated according to an input signal. Then, a total- 
reflection mirror M2 bends the optical path of the modulated 
light in the green spectral color band at an angle of 90 
degrees, so that the light in the green spectral color band 
is made incident on the dichroic mirror DM4. Since the 
dichroic mirror DM4 allows light in the green spectral color 
band to pass therethrough, the light in the green spectral 
color band passes through the dichroic mirror DM4 and made 
incident on the projection lens 3. 

[0008] The light that was made incident on the projection 
lens is projected onto a screen, so that an image is formed 
thereon. The condensing lenses provided next to the liquid 
crystal panels are used for making the light emitted from 
the liquid crystal panels incident on the projection lenses. 
[0009] If the contrast of the liquid crystal panels of the 
known projection display device is high enough, the color 
purity of the light in the red spectral color band is 
determined by the spectrum characteristic of the light- 
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source light and the spectral transmittance of the dichroic 
mirrors DM1 to DM4. Further, the color purity of the light 
in the green spectral color band is determined by the 
spectrum characteristic of the light-source light and the 
spectral transmittance of the dichroic mirrors DM1 , DM2, and 
DM4, and the color purity of the light in the blue spectral 
color band is determined by the spectrum characteristic of 
the light-source light and the spectral transmittance of the 
dichroic mirrors DM1, DM3, and DM4. 

[0010J As described above, the optical elements of the 
known projection display device are designed so that the 
most suitable color balance and color purity can be obtained 
when a predetermined lamp is used. 
[0011] 

[Problems to be Solved by the Invention] However, the 
purpose of using a projection display device has been 
diversifying. For example, there have been demands for 
increasing the brightness of a display produced by a large 
projection display device, increasing the brightness of a 
display even though the color purity is decreased therefor, 
and so forth. The above-described problems can be solved, 
to some extent, by changing the type of a lamp or the amount 
of electrical power. However, the known projection display 
device cannot solve the above-described problems, because 
the lamp is fixed inside the main body thereof. Further, if 
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the lamp is changed, the spectrum characteristic of the lamp 
and spectral characteristic of each optical element will not 
meet each other, and the color purity and color balance will 
decrease. Consequently, the quality of the display will 
decrease significantly. 

[0012] Accordingly, the purpose of the present invention is 
to provide a projection display device that can achieve a 
display that gives importance to brightness and a display 
that gives importance to color reproducibility. 
[0013] 

[Means for Solving the Problems] For solving the above- 
described problems, a projection display device of the 
present invention comprises a projection display device main 
body having first optical elements (DM1 to DM4) for 
performing color separation for light-source light, liquid- 
crystal-panel units (PI to P7) for performing optical- 
intensity modulation or optical-phase modulation, and 
projection optical elements (3 and 11 to 13) for projecting 
light of different colors onto a screen. The projection 
display device further comprises a light source (1) that is 
mounted, in removable manner, on the projection display 
device main body (7) . 

[0014] In the projection display device of the present 
invention, the projection display device main body (7) or 
the light source (1) further comprises a second optical 
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element (DF) whose spectral transmittance varies according 

to a wavelength. 

[0015] 

[Operation] According to the configuration of the present 
invention, the light source (1) is mounted, in removable 
manner, on the projection display device main body having 
the first optical elements (DM1 to DM4) for performing color 
separation for light-source light, the liquid-crystal-panel 
units (PI to P7) for performing optical-intensity modulation 
or optical-phase modulation, and the projection optical 
elements (3 and 11 to 13) for projecting light of different 
colors onto the screen. Therefore, it becomes easier to 
mount a light source suitable for the usage purpose onto the 
projection display device main body. 

[0016] Further, according to the configuration of the 
present invention, the projection display device main body 
(7) or the light source (1) further comprises the second 
optical element (DF) whose spectral transmittance varies 
according to the wavelength. Therefore, the spectrum of the 
light-source light can be changed so that the color purity 
is increased. 
(0017) 

[Embodiments] Embodiments of the present invention will now 
be described with reference to the drawings. In these 
drawings, the same components are designated by the same 



reference numerals. 

[0018] Fig. 1 is a perspective view of a projection display 
device according to the present invention. This projection 
display device has a light source 1 and a projection device 
main body 7. Lamps of different types (a halogen lamp, a 
metal halide lamp, and so forth), different settings (the 
illuminance ratio, the frosted state, and so forth), 
different amounts of electrical power (150 watts, 250 watts, 
and so forth), and so forth are prepared as the light source 
1- Subsequently, the projection display device can select 
the size and type (a full-color display, a large-screen 
display, and so forth) of a screen for display. Further, 
the projection display device can select to produce a 
display that gives importance to brightness or a display 
that gives importance to color reproducibility according to 
the room environment. 

(0019) The projection device main body 7 has optical-system 
parts other than the lamps and a lamp-lighting power source. 
Further, the projection device main body 7 has a control 
circuit unit and a control circuit power source. An 
interface unit 4 between the projection device main body 7 
and the light source 1 includes an input power source for 
the lamp-lighting power source, at least one lamp-lighting 
determination signal, at least one temperature monitoring 
signal, and so forth. Ventilating holes are provided in the 
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exterior of the light source, so that a fan provided in the 
projection display device can chill the light source from 
within, when the light source 1 is installed on the 
projection device main body 7. 
First Embodiment 

Fig. 2 shows the schematic configuration of a 
projection display device according to a first embodiment of 
the present invention. In this embodiment, the light source 
1 has a dichroic filter DF which can change the spectrum 
characteristic of light-source light. The light source 1 
further has a mechanism for inserting the dichroic filter DF 
into an irradiation optical path of the lamp and for 
removing the dichroic filter DF therefrom. By sliding the 
dichroic filter DF out of the irradiation optical path of 
the lamp, the light-source light is projected onto the main 
body of a projection optical system main body and the 
spectrum thereof is not controlled. Further, by sliding the 
dichroic filter DF into the irradiation optical path of the 
lamp, the spectrum of the light-source light is changed, so 
that the color purity and color balance of the light are 
changed. That is to say, the color purity that can be 
achieved when the dichroic filter DF is not inserted in the 
irradiation optical path is deteriorated compared to the 
case where the dichroic filter DF is inserted therein. 
Therefore, when the dichroic filter DF is inserted into the 



irradiation optical path, the projection display device can 
produce a high-quality display with high color purity. This 
display is suitable for a video display on a small screen, 
for example. On the other hand, when the dichroic filter DF 
is not inserted into the irradiation optical path, the 
projection display device produces a bright display with 
reasonable color purity, which is suitable for a large- 
screen display, for example. 

[0020] Thus, by having the mechanism for inserting and 

« 

removing the dichroic filter DF into and from the 
irradiation optical path, the projection display device can 
achieve two types of display quality. The insertion and 
removal of the dichroic filter DF can be performed manually 
or by using a power generator and a power transmitter in 
combination. 

[0021] Fig. 3 shows the detailed configuration of the 
projection display device according to the first embodiment 
of the present invention. Fig. 4 shows the spectral 
transmittance of the dichroic filter DF used for the present 
invention. Fig. 5 shows the cut wavelengths (wavelengths 
whose transmittance is 50%) of the dichroic filter DF and 
dichroic mirrors DM1 to DM4. These cut wavelengths are 
obtained in the case where a metal halide lamp is used. 
However, these values are only examples and not limited to 
these examples. These values may vary according to the 
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types of light sources. 

[0022] The optical system provided in the projection device 
main body 7 shown in Fig. 3 will not be described in detail 
because it is the same as that of the known projection 
display device shown in Fig. 12. The spectral transmittance 
of the dichroic mirrors DM1 to DM4 is the same as that shown 
in Fig. 13. 

[0023] When the dichroic filter DF is not inserted into the 
irradiation optical path, the color purity determined by the 
cut wavelengths of the dichroic mirrors DM1 , DM2, DM3, and 
DM4 is lower than the color purity required for producing a 
video display. However, the color purity determined by the 
cut wavelengths DM1 to DM4 is high enough for producing a 
large-screen display. When the dichroic filter DF is not 
inserted into the irradiation optical path, light within a 
band from about 490 to 510 nm and light within a band from 
about 570 to 600 run are used as projection light. However, 
light near 500 nm and that near 585 nm deteriorate blue 
purity, green purity, and red purity. 

[0024] Therefore, the dichroic filter DF is inserted into 
the irradiation optical path for producing a high-quality 
display with high color purity, such as a video display. 
Subsequently, light within the band from about 490 to 510 nm 
and light within the band from about 570 to 600 nm are not 
emitted to the display device main body 7. In this case, 



light of about 490 run or less is used as display light for a 
blue spectral color band, light in the band from about 510 
to 570 nm is used as display light for a green spectral 
color band, and projection light of about 600 nm or more is 
used as display light in a red spectral color band. 
[0025] Fig. 6 shows the spectrum characteristic of the lamp 
when the dichroic filter DF is inserted and the spectrum 
characteristic of the lamp when the dichroic filter DF is 
not inserted. As shown in these drawings, the color purity 
is increased by inserting the dichroic filter DF into the 
irradiation optical path. However, in general, the amount 
of light is decreased even though the color purity is 
increased when the light that deteriorates the color purity 
is removed. However, in the case of the above-described 
dichroic filter DF, the cut wavelengths and the 
transmittance are determined so as* to obtain suitable color 
purity and color balance without significantly decreasing 
the amount of light. 

[0026J Fig. 7 shows an example configuration of a substrate 
used for the dichroic filter DF used for the projection 
display device of the present invention. Fig. 8 shows the 
spectral transmittance of the dichroic filter DF. One 
surface of the dichroic filter DF shown in Fig. 7 is coated 
by a dichroic coating layer DF1 with spectral transmittance 
shown in Fig. 8(A) that reflects the light in the band from 



about 490 to 510 nra. The other surface of the dichroic 
filter DF is coated by a dichroic coating layer DF2 with 
spectral transmittance that reflects the light within the 
band from about 570 to 600 run, as shown in Fig. 8(B). . The 
band-pass filter characteristic shown in Fig. 8(C), that is, 
the spectral transmittance shown in Fig. 4 can be obtained 
by combining these filter characteristics shown in Figs. 
8(A) and 8(B). In the above-described example, the dichroic 
coating layers are provided on both the surfaces of the 
single substrate. Otherwise, coating layers with different 
spectral transmittance may be provided on two substrates 
that are combined together for use. Further, by using a 
substrate having either of the spectral transmittance shown 
in Fig. 8(A) and that shown in Fig. 8(B) as the dichroic 
filter DF, it becomes possible to increase either blue color 
purity or red color purity. 

[0027] As shown in Fig. 3, the light source 1 includes the 
dichroic filter DF and the mechanism for inserting and 
removing the dichroic filter DF into and from the optical 
path. However, the dichroic filter DF and the mechanism can 
be provided in the projection device main body 7, as shown 
in Fig. 9. Further, in the case where the dichroic filter 
DF and the mechanism for inserting and removing the dichroic 
filter DF into and from the optical path are provided in the 
light source 1, the dichroic filter DF can be provided 
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between the dichroic mirror DM1 and the dichroic mirror DM2, 
as shown in Fig. 10. In this case, however, the dichroic 
filter DF has effect on the light within the red spectral 
color band and the light within the blue spectral color band. 
The color separation order and the place where the dichroic 
filter DF is inserted are not limited to these examples. 
[0028] Thus, the dichroic filter DF is used in this 
embodiment. However, the use of the dichroic filter is not 
essential and a dichroic mirror DM can be used instead. 
Second Embodiment 

Fig. 11 shows the configuration of a projection display 
device according to a second embodiment of the present 
invention. 

[0029] As shown in Fig. 11, white color light is emitted 
from the light source 1. Then, after a UV/IR cut filter 
removes ultra-violet light and infra-red light from the 
white color light, the white color light is made incident on 
the dichroic mirror DM2 through or not through the dichroic 
filter DF, As in the case of the first embodiment, the 
halogen lamp, the metal halide lamp, and so forth can be 
used as the light source, and the dichroic mirror, the 
dichroic prism, and so forth can be used as the color 
separation and color synthesis optical elements. 
[0030] The dichroic mirror DM2 with spectral transmittance 
shown in Fig. 13(b) allows light in red spectral color band 
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R to pass therethrough and reflects light within a blue-to- 
green spectral color band. Then, the dichroic mirror DM1 
reflects the light in the red spectral color band, thereby 
bending the optical path of the red light at an angle of 90 
degrees. Subsequently, the red light is made incident on a 
liquid crystal panel P5 via a condensing lens L5 and is 
modulated according to an input signal. The modulated light 
is made incident on a projection lens 11. 
[0031] On the other hand, the light in the blue-to-green 
spectral color band that passed through the dichroic mirror 
DM2 is made incident on the dichroic mirror DM1 with the 
spectral transmittance shown in Fig. 13(a), As shown in Fig. 
13(a), the dichroic mirror DM1 reflects light other than the 
light in the blue spectral color band B. Therefore, the 
dichroic mirror DM1 reflects light in the green spectral 
color band and bends the optical path of the green light at 
an angle of 90 degrees. Subsequently, the green light is 
made incident on a liquid crystal panel P6 via a condensing 
lens L6 and modulated according to an input signal. The 
modulated light in the green spectral color band is made 
incident on a projection lens 12. 

[0032] The light in the blue spectral color band passes 
through the dichroic mirror DM1. Then, the optical path of 
the blue light is bent at an angle of 90 degrees by a total- 
reflection mirror M3. After that, the blue light is made 
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incident on a liquid crystal panel P7 via a condensing lens 
L7 and modulated according to an input signal. The 
modulated light in the green spectral color band is made 
incident on a projection lens 13. 

[0033 J The light that is made incident on the projection 
lenses is projected onto a screen and forms an image. The 
condensing lenses are provided next to the liquid crystal 
panels so that the light emitted from the liquid crystal 
panels is made incident on the projection lenses with 
efficiency. 

[0034] When the dichroic filter DF is not inserted into the 
irradiation optical path, the color purity determined by the 
cut wavelengths of the dichroic mirrors DM1 and DM2 is lower 
than the color purity required for producing the video 
display, but high enough for producing the large-screen 
display. Further, when the dichroic filter DF is not 
inserted into the irradiation optical path, the light within 
the band from about 490 to 510 nm and the light within the 
band from about 570 to 600 nm are used as projection light. 
However, light near 500 nm and light near 585 nm deteriorate 
blue purity, green purity, and red purity. 
[0035] Therefore, the dichroic filter DF needs to be 
inserted into the irradiation optical path for producing a 
high-quality display with high color purity, such as the 
video display. Subsequently, the light in the band from 



about 490 to 510 run and the light in the band from about 570 
to 600 nm are not emitted to the display device main body 7. 
In this case, light of about 490 nm or less is used as 

• * 

m 

display light for the blue spectral color band, light in the 
band from about 510 to 570 nm is used as display light in 
the green spectral color band, and projection light of about 
600 nm or more is used as display light in the red spectral 
color band. 

[0036] The spectral transmittance, configuration, place of 
installation of the dichroic filter DF, and the possibility' 
of substitution of the dichroic mirror DM for the dichroic 
filter DF will not be described, since they are the same as 
those in the first embodiment and not described here. 
[0037] 

[Advantages) According to the configuration of the present 
invention, the light source is mounted/ in removable manner, 
on the projection display device main body. Therefore, it 
becomes easy to mount the light source suitable for the 
usage purpose on the projection display device. That is to 
say, the projection display device can produce a display 
that gives importance to brightness, a display that gives 
importance to color reproducibility, and so forth, by 
selecting the size or type of a screen for display (a full- 

* 

color display, a large-screen display, and so forth) , or the 
type of the lamp (the halogen lamp, the metal halide lamp, 



and so forth), the condition of lamp settings (the 
illuminance ratio, the frosted state, and so forth), the 
amount of electrical power (150 watts, 250 watts, and so 
forth), according to the room environment. 
[0038] Further, since a second optical element (DF) whose 
spectral characteristic varies according to the wavelength 
and the mechanism for inserting and removing the second 
optical element are further provided in the projection 
display device or the light source, it becomes possible to 
achieve a display that gives importance to brightness and a 
display that gives importance to color reproducibility. 
That is to say, it becomes possible to produce the most 
suitable display at all times. 
[Brief Description of Drawings] 

[Fig. 1] Fig. 1 is a perspective view of a projection 
display device according to the present invention. 
[Fig. 2) Fig. 2 illustrates the schematic configuration of 
a projection display device according to a first embodiment 
of the present invention. 

(Fig. 3] Fig. 3 illustrates the detailed configuration of 
the projection display device according to the first 
embodiment of the present invention. 

[Fig. 4] Fig. 4 illustrates the spectral transmittance of a 

dichroic filter DF used in the present invention. 

(Fig. 5] Fig. 5 illustrates cut wavelengths of the dichroic 
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filter DF and dichroic mirrors DM1 to DM4. 

(Fig. 6] Fig. 6 illustrates the spectrum characteristic of 
a lamp. 

[Fig. 7] Fig. 7 illustrates the configuration of a 
substrate of the dichroic filter DF used for the projection 
display device according to the present invention. 
[Fig. 8] Fig. 8 illustrates the spectral transmittance of 
the dichroic filter DF used for the projection display 
device according to the present invention. 

[Fig. 9) Fig. 9 illustrates the schematic configuration of 
the projection display device according to the present 
invention. 

[Fig. 10] Fig. 10 illustrates the schematic configuration 
of the projection display device according to the present 
invention. 

[Fig. 11] Fig. 11 illustrates the' detailed configuration of 
a projection display device according to a second embodiment 
of the present invention. 

[Fig. 12] Fig. 12 illustrates the configuration of a known 
projection display device, 

(Fig. 13) Fig. 13 illustrates the spectral transmittance of 

the dichroic mirrors. 

[Reference Numeral) 

1: light source 

2: UV/IR cut filter 
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3 and 11 to 13: projection lens 

4 and 8: interface unit 

5: lamp-lighting stabilizer 
6: lamp housing 
7: projection device main body 
9 : 1 amp 

10: projection display device 

DF: dichroic filter 

DF1 and DF2 : dichroic coating layer 

DM1 to DM4: dichroic mirror 

Ml to M3: total-reflection mirror 

PI to P7: liquid crystal panel 

LI to L6: condensing lens 

G: glass substrate 



I 
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(Fig. 1) 

projection display device according to present invention in 
schematic form 



projection device main body 

interface unit 

lamp- lighting stabilizer 

lamp housing 

light source 



[Fig. 2] 

configuration of projection display device according to 
first embodiment of present invention 
7: projection device main body 
8: interface unit 
DF: dichroic filter 



light source 

interface unit 

lamp- lighting stabilizer 

lamp 



[Fig, 3] 

configuration of projection display device according to 
first embodiment of present invention 
DF: dichroic filter 
1 : light source 
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9 
DM1 
DM2 
DM3 
DM4 
PI 

^ 

P2 
P3 
LI 
L2 
L3 
Ml 
M2 



UV/IR cut filter 
projection lens 
projection device main body 
lamp 

dichroic mirror 

dichroic mirror 

dichroic mirror 

dichroic mirror 
liquid-crystal panel 
liquid-crystal panel 
liquid-crystal panel 
condensing lens 
condensing lens 
condensing lens 
total-reflection mirror 
total-reflection mirror 



(Fig. 4] ■ 

spectral transmittance of dichroic filter 



wavelength 



(Fig. 5) 

illustration of cut wavelengths of dichroic filter and 



dichroic mirror 



cut wavelength 
DM1: 500 nm or more 
DM2: 585 nm or more 
DM3: 585 nm or more 

DM4: 510 nm or less and 570 nm or more 

DF: 490 to 510 nm or less and 570 to 600 nm or less 



[Fig. 6] 

illustration of spectrum characteristic of lamp 

(A) : spectrum characteristic of lamp (when DF is not 
inserted) 

wavelength 

(B) : spectrum characteristic of lamp (when DF is inserted) 
wavelength 



[Fig. 7] 

configuration of DF substrate 
DF1: dichroic coating layer 
DF2 : dichroic coating layer 
G: glass substrate 



[Fig. 8] 

spectral transmittance 
(A) wavelength 



(B) wavelength 

(C) : when combined 
wavelength 



[Fig. 9] 

configuration of projection display device according to 

present invention 

1: light source 

7: projection device main body 

DF: dichroic filter 



[Fig. 10] 

configuration of projection display device according to 

present invention 

DF: dichroic filter 

3: projection lens 

7: projection device main body 

DM2: dichroic mirror 

DM3: dichroic mirror 

DM4: dichroic mirror 

PI: liquid-crystal panel 

P2: liquid-crystal panel 

P3: liquid-crystal panel 

Ml: total-reflection mirror 

M2: total-reflection mirror 



